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(57)Abstract: 

PURPOSE: To improve deposited step coverage or 
increase the sinking of a deposited contact hole by 
performing hydrogen processing on the surface of a 
lower support film, hydrogen terminating the surface, and 
forming a first conductive layer by depositing first 
conductive material. 

CONSTITUTION: A wiring-layer lower support film 23 is 
formed on a semiconductor substrate 21. Then, 
hydrotreating processing is performed to expose the 
lower support film 23 to hydrogen plasma and hydrogen 
radicals, and a surface part 26 of the lower support film 
23 is hydrogen-terminated. After the hydrogen 
termination, a first conductive layer 27 is formed on the 
lower support film 23 by vapordepositing first conductive 
material on the lower support film 23. In this case, the 
lower support film 23 is an insulating film including an 
opening. The opening is a tapered contact hole 24 
electrically connecting the wiring layer to an impurity 
doping region. The size of the contact hole 24 is 

represented by an average diameter value of the tapered contact hole. By the hydrotreating on 
the lower support film 23, wettability between the deposited metal layer and the lower support 
film 23 is improved. 
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1 

ttETSBBiKBlBBBB* 

ebbb&#$. 

[»#5I2] BET£Ba*Hn»&^tr»aR-?*S 

[»*«3] inaiBHfcBJCTsttirFgEBBB 
ffi^-f 5 gkMf «SfcBtr - 1 «mt b f ^fil^Si 2 Ett 
©¥Bf^B©E»SBfi6m 

i ms.<r>^mmm<mmmmmm. 

[H#J15] S3l2#S#S«±lcTfi8«Ji«)O^H£ 
BaJS1**Mn«££tJ»BK£^fifc1"SIH££SI::^ 

[»#B6] ttEttftttihRlitfEttOR. WEBP 
BOAB&tfmeilntflC J: DBtii3ftfciKlET»«i§ 
4&©^B Jblcffi^-TS H i £4*B£-r<5»#B 5 EB© 
¥*#8B©E»BJ&fc&ife. 

em □am±«««»£ttrE¥»#s«©*«<i&© h- 

ft « C fc £«r& if ftBBB 6 E«©¥B#8B©EB 

[B#B8] METBBBfJ^BEBBTfcO, S9 
EB QBMJiftBBft tiSETBBEBB £«m«l::fclB 
©©:?7 *f 7*-JWt?»5 z: t *WliT*B 
#B 6 EB©¥$#gB©E*§Ul^{&3&S!. 

[B#B9] fflE«»teiLBttB#&B. b#&b-s 

«©¥B#8B©EBB»B3&8. 

m*b i o ] NEjmKukKnattejw 

nfcB 1 &»B!i.±Ri:*rEB 1 K«»jfcB±fc»j*an 

fcBB&Bfc£»xttB»BB-&B*&«&s*ifcB 2 

ttttttiklU: DBfi&Sn* d i£ift«£TSBsR5l4E 

[M*B 1 1 ] lfflE*BlStt*B:/7XTICiJ9Eta; 
KBiUBfcBfflSttBr il fc Ml .2:T3B#3i 1 Ett 
©¥B<*8B©EBB»Jfc&8L 

m** 1 2 ] we® i BBittB i &mzimrm 

tt©EBSBf3&*B. 

nr** 1 3 ] tiimmt. useb i s^j* u 

fctt. *B*«&rBl»tttt*BBBUBl»ttB© 
ttl 2Ett©¥»#«tt©E»tt»jfc£tt. 



4*B¥6-2 1 6 2 6 3 

2 

MM* 14] . ttB*l«M«M»UECBttO: 8 
Tm~Tm (TmlJiES 1 9JBH4&® ©SHUNTS 
-5) 05BBTl'»tt±lWCfc*W«tt*ll3»!ll 3 
Ett©¥B#»tt©EBB»Bm 

[§&#« 1 5] NEB 1 BBBttBttWCfU 3 > 

(S l) *Btr£i6*e**ltti£ttff£»ftU 
->Un> (S i) «a*&HB2&Rfc»BLB2&R 
tt*»BUTBfctt£BT**C-i*^£**tt*tt 
1 EttO¥ttfftttt®EBttB£#& 

[ttBtt 1 6 ] I9EB 1 &«RtfB 2 £BttBB>f>, 
ttfiTBrrscitBtttrsttBttl 5Ett©¥3l 
«3!tt©EBB»l$m 

[B«B 1 7 ] MEfiStt 1 5 0 , CKT©BKr»* 
!lfc«BBtT*«*Bl 6Ett©¥«#SlB©E«Jf 

mxm 1 8 ] beb 1 mnsmmmn®, m 2 «b 

ttKBS* UB 2 BBS* BBTBXBBXlCBtrc t 
BBttil-ftlHMIl 2E«©¥#»BB©EBl^fiE 

m 

[B*B19] BEB2W«Btt«B7*S=9A 
(A 1) , (Al-Cu) SBfttfJ 

;i/5=«>A-^> (Al-Ti) ^iDBBatlfc 
»*»&B«SftfcS'Uri> (S 1) B&eft&tttoBM 

Btt£tt©Etttt&j£m 
[B*B 2 0] U8E&B& 3 5 0 CftT©ttflraft» 

■r*ct*Batra««ai 9Ett©¥B#gB©E 
BBBBftB. 

[B*B2l] ttEB2*ttB«JNaaUttEB2tt 
BE ©Jlffi £¥S4fc$ -e-aaB&Kiz^tr s. t t 
■T5)B*S1 8E«©¥B#gffi©EB®»(fe*fc 

[»*«2 2] iJEB2«B)i©Bi!iaSPgttB2* 
8Tm~Tm (TmttB2SIBB2:BdST5 
ft9!2^B©BSi^) ©BB-PB-r^tS^Btfitt* 
B2 lE«©¥BflcBB©EBHBB^jfc 

[BBB 2 33 WEB 1 BBttBRttSBTX/V, 9 
U >^felcJ; 0BBb»*"T<& c fc«M»ti-SB«B 
1 EB©¥«(*ttB©EBBBBm 

[«^«2 4] ffilEBfittO. 8Tm75STm (Tm 
GB 1 BBtt«R©BMjST?*«>) ©BfflftT?** C £ 
&BBfT-5B*B2 3EB©^B^BB©EB@^f£ 

[BM©BBJ4RM] 
[0 0 0 1] 

[BB±©fJffl^»] *%K«*B»SB©EB1«^ 
^ft»c«0, ^lcEB®©aSB*tt^aS*|6]±$-& 
•5fc»©^B#gB©EBB^filW*«:S«-rs. 

[0002] 

[ffi*©SB] #B«=Sfi©ft«*»SBBB (ULS 
I) fcfcfc-Sfc^n, ¥B#:EB^i5fett¥B*SB©JR 
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3 

$n^. 7X^* hit Mfc»1-**3©J»> ©fit* 

Kmmm<D*m#m*T<DtmQ<D7x*>; fj*©** 

©7»5-tfAEaxaiM»1"*^#*^ 
#«fcRW-r«ttS, S****#»«T««OA 1 E 

v&mKmmv&KtRmmtoi&T* sitaRtaw 

[0 0 0 3] SI 1 KMW H»tf «*-ra*o*»te*o 
*. 

[0 0 0 4] 01 *#Hfhtt. 1 ±iC«jS 

as 5 zMf&L, i oaH«»fc»rt*n&^ 

>y««3±fc»«ra. *&«tigS5, &«p©j*i 

fifctelLR 7 CMfcUMtoX/ty * U >jr#&fcJ; t>& 
FJfcfcJiD* tt)aPO±fcB3ll»an&4KJi9a©* 

-;v\>y«»^ftsn, ftftfeort-mjiw p i i a 

«VMnfWHMMH 9 a offHttftjMsa* 
[0 0 0 5] C0«fc5)Me*0A 1 &JH{fcX@©f8i®J& 
AAA S9^L^7;i/^r:^Aatt©^te(ca:^)* 

[0 0 0 6] 0##flf&BBft«IB6 2-1 3 2 3489 
YUKIYASU sugano ®, B*ttfF&H£MRB 6 3-9 9 5 
4 6 9SHINPPEI ijima, B*ttffF£M£aB6 2-10 
9 3 4 1-9 MASAHIRO sinizu«, B#ftf^Rl&?ll&B 6 
2-2119159 HIDEKAZU wakabayas i* , B## 
1 - 2 4 6 8 3 19SEIITI iwamatu, B# 
fflt&m'&WmS 9- 1 7 1 3 7 49 MASAKI satoRtf 
3 — Dy/WfFUH»8 7 3 0 6 0 8 4. 39RY0UITI 
mukai ffiil&ffl^ntM. 

[0007] fja$L&#«fefc«fcnfcL ^«p«7;i^^- 



(3) ft|IB¥6-2 1 6 2 6 3 

4 

e>ns. s*5fntf, U7n-aflrr. 7;v*-oax 

tt7;P5^^A^*0&JBBtt*©«l»^a±lCllOSftb 

©.kiaU^n-aBttSk^ifefiSf^**. *i* 
x A - W fc fflBS «UW * RBMMW 

tttta&aseaftftT*<«*-c*«. *2, &*p£ 

t. &jsK©a*«# (ffi«jp««EW^8f») ««< 
fc d«m< 7 * f u y y ? 7 * -xa**fr wc< < to 

0¥«fc , r*&*fc2*»&*R»tfxa««*«fcft 

[0 0 0 8] »SkPaacDfc»fc7^5r:»>A*7;i/5 
*tt«ft±S«fc»K, #S#tim970,176 9 (Tr 

20 acy^) fctt#a»^»E«*ffi^Esnrv^. ttfiS 
l/fcWFfc±ntf, ttfiT¥*#2xA-±fcBr£©W 

<k5i&K£Si& (*?J4 0 0-5 0 0 , C) fc±tffc#&Bf 
[0 0 0 9] Tracy «®#8;fc«fcntf, 7X^£ htt© 

■*=9A*^tt7*s=9^*jfe-^fek:a»icT6ni» 
to^o 

[0 0 10]-*, Ono «MU ¥«#gfc&5 0 Ota 

±r«^«^fc a i - s i <Dm#&w&\zmtirrz t» 

(Hisako Ono.et al.,in Proc.,1990 VMIC Conf 
erence June 11-12, pp76~82) . Z10>aX£J;tLtfA 
1 - 1 % S i K©X PVxtt 5 0 0 t:Tft«KSeto 0 , 

ssiamsT a i - 1 % s i &<z>x f uxaas^aafc* 

X, j»«P*«SSica«)i:TSfc8&t«S«M 

49 «£5 0 0"C7*S5 5 0"CIC«t?^r*S. 

[0 0 1 1] X, YODA takasi«ttE«t*2ll#S«* 

lltMlfcl, Ono VoaXTOJ:^^ 

«&iin^U5 o ot»i6 5 oroBf«8aKS«*6to*t 

5A1-S1 ©7JVS^«>A^C!)J:5to«Sanfc* 

&*m*Lft d98 9^3^ 1 4B\z&mtsnfta* 

»SfH¥ 1-6 1 5 5 79lcttJ£T*«©Sttf^ram9 
0-1 5 2 7 79»tXa-ny/W«Pffl«»9 0104 

50 1 8 4. 09) • 



-409— 



5 

[0 0 12] YODA takasi^(0^ffi&t;ONO «fc2rSfc 
etna, 5 0 0*C7!>M5 5 OWUStVA 1 -S 11^ 
m%t!tlZ. £5LT»fcAl-S'iW*ttl03*D 

T> A 1 — S i BH4«T»»fc:»bTtt!I^Wttft»t> 

k x> a i - s i m<DtsmLTWo9tm^nssi(o 
s uweaflssn*. fcx, awaj»»<E)WKDA 1 

-S lRttDRKetMD, &«fl^gtttt#fcfc 

*-nir> S6STA 1 -S iR3W»«n«C!>T, 10 
-f H*J»*Sti&D, &JSB<0»r« (discontinuity) 

[0 0 13] X, *»W#0*-A*^/«C.S.Park* 
ttl 5 0t:HT©fflrC3 0 0 0 A©»*T3lS»b&« 

5 5 o'ccDiasrei 8 o ^TOfB^^ n/c:T;i/a n 

1991 VMIC Conference June 11 and 12, pp326~328 

/5 8 5, 2 1 8^), ;ft*«*tt&U mtE-ZV-tRte 

SS0 7/8 9 7, 2 94*1) K^**VO>*. 
[0 0 14] H2 7bMH4ttl5rEKWfc<k^JiiBB»B 

To ^*flcS«l±lcS*^nfct6&ffi5tC*#S7&t 

f8>ttf a i ^>a i Gt&&mmis% i &m 1 7 
ft»*r*. c: 5 UT»«*nfc* i &kb 1 7 «7;w 

[0015] ■3B«ttD2«aiarr«ikK«« a r. <fc 
ft*srtt©x/^y^u>yK*a (Ha*rf) wz& 

8U g£L<te5 5 0t;a>fflflrC2#«±fflB*l& 
MB 1 7 &«Wfl«U ttEttHD 2 

ztoxstamr* &v®mz&mm?\zm 

p 2 &«j&£t*&jhb£^t. 0 3 ic^u^«k«ia® 
mvmmt&mf&M&vs ox72rs^s*»jftr»D, 

[0 0 16] Wia*SJBtt7;V5X»>AO»BjaiJKT© 
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6 

fc*>t>fcDfifitt (grainy) fcfciilJtrr*. ftoT, S3 
»fcX/ty^y>yatt|RJB (grainy layer) 

(Dmzm^mwjmmzT*?. 

[0 0 17] 04tt»2&JRB9£^S1-*a»£^ 

ig^^it^^-r^o ^mc* («-&) &mm±ft* 
[ooi8] mB*ttte*n& flE*o«»»t*k:«« 
hfcAWfcrx-y >ybT»ttP&«psr^feic^« 

£<T (ia±) 13iro>HT©«ftfcn«^lC»» 
ixen#5. X, YODA takasl*©^©*^^ 

fcxy^>ya»fe*&»"c*a. 

1 p n#& 
v>. Rc«»snfcjBi*«Jift*r<&*»»^x 

[0 0 19] 5/U3>fiSB0!>«)«iaPBTttS i±fc*» 
«fi»7;P^r:^Aco«g$n^ffitt«jfi^ffifflb^o U 

^tw^ aios ifc»-rs»«(tt^>^y>ya 
y >ya»ttSH»^JRiR^**R«/^-->*n 

fc&tCSSSn*. 7;i^~^Ate4 5 0/C7JrM5 0 0 < C 
CDffi»7D^f (contact-alloy )"Utc'o. 575M15K 

[0 0 2 0] «»K*^Tjfr&XA-f*>y&aW-*fc 

»fifixrxm«iiHitt©*is««fi&^j*-r^oicA i 

-S (S i : 1. OgfiSO jWE<JUI»£*VO> 

*. «ft7;V5x^AO«:t)D(CAl -S i 

7x- u >y©»a**ica«^fliT"r* ^cj:07 

;W5X*>A*©->U3>O0»af (Solid Solubility) 
«£oT, 7;l^-*AteS lT3kfi«l«IB 

tweawttA i b t&mmmcoA 1 - s 
i o 2 (s l'svftxiritr^) rwistoa i - 

S i #ffi (S I J z?a.—)V (nodule) ft»dEf*) 

ii^^-r^c s is^s i ;^ a -^iJB«iB«« 



—410- 
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7 

[0 0 2 1] &JPSESB£->U3>SfclW©«iE©<fc5 

5. MAtf. #B#ifSiS4.. 8 9 7, 7 0 9^ ( NATUK 
I yokoyama^) KtiE*rt¥¥ftg«lffl©Kj£;£K<:fc 

[0 0 2 2] X. B*»f1^M^ffiBB6 1- 1 8 3 9 4 
2*fKKi. MO, W. T 1 X\iTa<D£5t3i&m$:m% 10 

Lm>x&mm&m&L. mBmx&mm±.\z&ib*9> 

5 O-CCDjaSl?. i»3 0»O«SSISH^-C7=-U> 
\Z\t4 5 0 ■CCDSJETT^S r ^7 JUS 

[0023] x, &nmmm&fti$.vit& ±mmmm 

»3l3!l*a«iiiStt£. CinS:X^y7^>^ (stuff i 
ng) 

[0 0 2 4] ffi«J®Ttt7;U5X9AIg^©:f*Il« 50 
(mobility) *l/J\£<&0. A1-1XS1-0. 5& 

cu^s»6, o o o Atinmu-vmm-tzm, ?#& 
&mm\to. 2 W m(fttD^:^sro/h*vi!&7 i s*-r5. 

[0 0 2 5] ^X«Tr:-U>^xeicKffi^ 

[0 0 2 6] *6«ft±Ri:LTa*«)»b^>T i N 
R*TiW (XBTiW (N) ) m#m>bftXto*. 
ffflgET i NB^>T I WR (XliTiW (N) K) 

[0 0 2 7] £<D«fc5fc*tt£ft±t-£&J&fc* 50 



#8W6-2 16 2 6 3 

nrcnwtom**mtt*&wtz9yy4>9 (^yg 

en Stuffing ) ;£8J&*ffiS£ftfc X, HI0*r 

ATAmasahumi BMtt&JR 1 7*5 AffiiR fc Offitltt 
(wettability ) £ft±$i*££«>K:, i N 

L& (B*4»miRB6 3- 1 7 6 0 3 5^) .• 
[0 0 2 8] HRttfcT i N*SttlfcfetolCfttti3 

T^TT*, X> HIGATA masahuniiOftflPfeitaKiliKco 
£B£&*Jffl&ftbT (Oxygenation ) KttftJRDtttt 

[0 0 2 9] b*U«t««6» TiXfcTlN£«£U» 
MWft»***fc«*iWC«lBS*fc!), 16iSS£iIAL 
TT i N«l»l/&D, »*<DigALfc£*8BBST7 

[0 0 3 0] ^SBHiRffl, «3g®K<D»*8A«, 7 
>yBO»«HA*»tf7=-U >^MJt^(0* 

BftS*. »g&SG>7r:-U >^««54 5 O'CflMS 
TN 2 SH^TT 3 0-60 »WEff T * Z fc**ga« 

[0 0 3 1] R£tt]|*bfc*fcMBflr& N* 7- 
— y>^l>fc&XPS (X-ray phot oelectron Spectros 
copy) £B»T i NB^S^S&fcX^ h*** 

# (As Depo) M TiN*H^6ftfcX^ 

* MKfejftU ffit&X'^ h;w*T i NJB&a*ffBS 
T3 0»om4 5 0 < C> 5 5 0ra56 6 0M7-- 

#fcX^£ h*£^-T. RB^6. ** 

fi«T7n-U>yr*»^ TiNi«Ti2 Os , 
TiO, T i O2 J: 5 ftBflS^* 

[0 0 3 2] H6ttTiBtT lNH»6«UiBatU T 

[0 0 3 3] 0 7tt06 0lt*KjlJ8S:^bfc»N2 
[0 0 3 4] H8ttS[**B«TT7=-U>^bfca 

«»ihR±t, M H eAHB««rr«c*«>4e'f h 1 

b. Rft*B-8i#-f H 1 1 b$»^Ttt#M##ttH 
l©«£fcW-©**£»-r. X, 09«a^#H^T 
T?7=-U>yu&Jt«ftJhR±fc, fi£T^JR««* 
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i/^i^mm muaj^romuri) mm 
sn^«H 9 c , makm * tmm 1 3 *m>x\t# 

[0 0 3 5] KfflT*««X/Xy*U>yTS«&TX 
nfc££#»£. TI/TiN (1> 000 A/ 250 

KBteO. 7 7551. 2tfm©»ft£#fc«3#* O.8/1 
m©«»D*«»4T/B. Effi, ftf»8fritBI£N2 7~ 

So 

[0 0 3 6] X, NISHIMURA hiroshi WiT i TSflS£ 
»jaLfc«KffiS«l6TA 1 £#J5 o otrex/ty*u 
(MBXRrHlroihl Nishimur 
a etal. , "Reliable Submicron Vias Using Aluminum 
Alloy High Temperature Sputter Filling" pp.170 —1 
76, VMIC conference, 1991 ) . NISHIMURA «tfcj:tl 

A 1 tT i <DEJ&fc«fc*. 

[0 0 3 7] L,*>Ufc#&. 7/P3r:9A*W>fcE 
*b^>7^^^HAl s Ti««4*r*»^ 7 

)v$-vj*&mm<»i>>V3>0BLm&\$4 5 o'coiajg 

Ti^«-rntf, 7;i^-tfA&JBB£S«£<Z>EJ& 

ics^7;v5 a 7 ck x/vr * >y co^±*r^ bj 

[0 0 3 8] X, A 1 tT i «tEjSrtltf, 
* U >^3R*XS«fcC. S. ParkO^j^tri: 0 Xajftfl 

a^Mfrf^iSA i <D&m&#ft\znt < & d EttftMB 

[0 0 3 9] fct, J6ttW±R©»rt$nTV^»«t 

[0 0 4 0] DipankarWil 7 OttAl -l%Cu£ 

£ (#88^C^ ; "EFFECT OF UNDERLAYER ON SPUTTERED 
ALUMINUM GRAIN STRUCTURE AND ITS CORRELATION WITH 
STEP COVERAGE IN SUBMICRON VIAS" by Dipankar Pra 
maoik and Vivek jain, June 12-13,1990 VMIC confere 
nee, pp332-334 ) ♦ Dipankar^O®^JC<fctl^ T3£ 

ZCt&m&Zn*. «»±lC*€TVift (large islan 

d) tfiBtiL-ztizt* &&tem&m*i&&n*>nz>. z 
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n«, si«a)(R^$ns7;i'^r^A& : f^ 
mft&\tm\ztzz>. X, 7;^=SA«*fcTXMII« 

[0 04 1] 

[0 0 4 2] JffifiottoBtttt, T£Bt*H$£3c#L 
jRS^nfc^JBBOtt^ (7>»ftfi&«iD$-a:C. S. Park© 

*&*mntz>®&\z. mQm<Dm±t£im*®mzM 

[0 0 4 3] (*56W»1 9 9 0¥9E 1 9 H#TtfM 

ztmfEtmztiitxmtonMmmo 7/5 8 5, 21 

2> 8*|0>C I PttiitLTl 9 9 2*P8E2 4B#T?#S 
\ZUm-2tm&»M (pending ) ^CD^BttftSIO 7/ 
8 7 9, 2 9 4^03c&fgir?&D, *Oft«€*lHH 

r&m\zm o ) 

[0 0 4 4] 

[^ffi&»ft-rsfc86<7)^a] «f3fib&*»woBWs 

T*««M6U »BT3W©«lB**»«HbiJET 

i wb i »«B£j»**r* c fc* 

[0 0 4 5] *KMO-«llCcfcna, tJIBTSBIttilP 
BBB^*«T€r*. 

[0 0 4 6] *JBH®tli0)MlcJ:ftl£ ttBTXIN** 
«J»jfclRT**. ¥*fl^±KT»^4&<D«iB£B 
ttJ$^SBP»&#tJ»fldB&^ftU, SaffiftftBfritBI 
ttMCiftHR, W8aBBP«OrtffiR«ifSBI|P«|CJ;D 

[0 0 4 7] t9ET«B«Bft^*»ftS«(0«-&fctt, 

-t!>ysnfcm*«a»fc«tts-&^fc«)<D»»p 

(n>^^h^;i,contact hole) IftlBTffi* 
jfi»*tT«E«Bo«^lCtt, fflEHDtttt±a««B 

twimTBmmm*m&m\zmMT?>it!bo?T'(7* 

—)V (via hole) 

[0048] wi&tmm±m\zm&&m. 
f&znrzm i ts«KfitRi:ffifi2m i &m±®±\zm& 
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[0 0 4 9] #»W0--WC«fcfttf* WI2mi»«S« 
ttO. 8Tm~Tm (TmfcjiSEJg 1 »«te»H0*lK . 

[0 0 5 0] imKimnmtomitflsmmomnmi 10 

»l« 2 *«b «iE»2*ast)»i*e 
i <ommm t ^-^ST&ira u hueis 2 «« 

[0 0 5 1] *38W©Xtt0«l;:J:ftl£ ttGVSHR 
xmtiift*. MI2iSM«0. 8Tm7!rSTm (TmttS 
[0 0 5 2] 20 

[0 0 5 3] 

[«lKfl] «T> BWLfcBBfcaW#*«WftB*fc 

wmr*. 30 

[0 0 5 4] *JM!b*ftfcJ:tlfit *MW««±K:e 
■«©T3HB*»*U itrET^Og®&**ffl3ffib 

[0 0 5 5] HrETXI8ttffiP»£^»8aRT*0# 
[0 0 5 6] X, WET^HaHW»JUR-C*D#*. 

[0 0 5 7] «[ET««iS«r^¥*#»«©*&fc^ 
MEB PttHLhflHMtB tfltrE^WfrSSoPFWtt© H 

ttET«*5ttt^«E*B0«£fctt. taiBiSPS&tt 

[0 0 5 8] MtEKKKJlAMmiAH (W : T i) , 
£8&Jir&& (W : T 1 W) fttf»#&JSMb£« (« : 50 



»H¥.6-2 1 6 2 6 3 

tin) £Q®fc2nfrm^mR2niz^?nfr--3 

N^TIW*6»*Snfc*-lT»DfMb. L*l/ft 

s§ 1 «aw±K±ic»jssftfca»*«ft^ttx»H# 

MM» 2 ttftWihKJ: 0«/£2ft* c fc*« 
[0 0 5 9] **WT, WE***!Htna»4**^X 
[ 0 0 6 0]' H 1 0 ttH 7 lc«b&S61tlBihRft**ffl 
i (X T 1 2 Os XttT i O2 &*asnfcRfls*wi 

[0 0 6 1] Bifi* M.delfino ^&ECR(Electron Cyclo 
tron Resonance) H2 ^/vX^Vt^^k^W^^tzZ. t 
Hfit>& "Plasma cleaned Si analyzed In 

situby X-ray photoelectron spectroscopy" by M.Delf 
ino et al., J.Appl.Phys.71(2),15 January 1992.PP.1 
001-1009) . M.Delfino *©»£fc.fcft«* ECRfil 
jg (excited ) **^XTT3/U n>«ffl£8c»LS 
*IC»j«*nfca«8IMt« (native oxide) 
D»a*ft*. WEECRBiB**y^Xvift»*i*©ft 
BfttJPftUfc OatKfc/t-f 7X«B£fcto**<RWfcMft 

4 7 X WEE£ J; D 3SI1 ©X V*sn)V FfifE V t h 
(shif 0*t£i;*£»rat< , 7;W>Of?SHc J: Of* 
?3J^$n*©-C7;^>-r^>©/v^^> (knock- 
on) »*fc±D7^W*>*^^T*«CD+fc:tt 
A $ ftT»©H W*©T»B fcftAS ftSKffljo^ 

[0 0 6 2] ttttnihR±l:M$n^RMr£RFx 

&SI»itB&3lffi© § &Kfc«jS fttt 0 ft < fcft \z R F x 

tjlE/y^*>»*fe<fcOS«Kfl:K*©ffi : f 

[0 0 6 3]' *58WettWEECRBjBHt ^X^ft 
WfflU MEi£*BfiBoaffl«B^#-rsttft»BS 

ffi»*S^<0*S«^»*tS^«BO»»SXttffi«S5 
±KfcBBSnfcARB©tt?B©«nitftrt±«* 
H ^T, »j«Pfc»T*^SBoa«ft»ttdt|Sl±$ 

ft*. 

[0 0 6 4] X> BP«^tr«»lfi©*ffi^S»EIHP 

»Cfctt3RlBt«»3ftfc^Bffl©»fttt30t|ft±$ft, * 
«B<0RSa#tt^ll^31OB©^Btt©iHP«^a 
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[0065] ME**fflssnfcT»itJ:fc. mimm 
[0 0 6 6] r i WRB w»7 x 

A 1 - T 1 ^4XttA 1 -Cu64©J:5ftS i 
f&#<Dl3iK7)l>$~VJ*&&* Al-S IttXBA 1 
-Cu-S i£-$G><k5&S ifiE»m7JH^A 
fc**«*bT*abfc*-lT*D**. S ISP® 10 

KT v SI*^<tto. 2-0. 5ltx*^t>7;^r 
*ACD<fc5fc0. 5««XKTOS 
ft«»UMtT*6. Rl*«BttJ*a*<6fiTRl& 
«ft*#bRl&«Bft»J*bfc«. R2&«ftS»b 

r 2 4*Bft»jeur»*snfc«^»-e*« c t*«a 

£bV>. u^T, tSERl&JgteAl -S (Al-1 
IS1 #W*A 1-Cu-Si^ (A1-0.5XCU-1X 

Si) <Dci:5fcS if£#£^tT7;]^X*A£&T<fcO* 
HfW2AIIHtl»7*S=9iu A1-CU&& (Al 2? 
-0.5SCu XttAl-Ti£&CD<fc5fcS 
#$fc^7;i'Sx#A<&&T»*. s i jG££ft£tr&« 
tS lj^ft**ttV>^ftaaM£a*!^l** 
■0*MMftMrr**frfc. Slj*»ftft£ftV> 
&Jp|jSteS i^**tf*lRB^6JIMa«»»+fcS i 
E^fcftiR-r*. tot, E«/^^->»«Oft*ai«: 
Sffio^ffi±»cs i JMW9B£irr« A 1 x/vf*>^ 

**M*£. -2.O7JS-2OOV0/t>f7X« ^ 

[0 0 6 7] RiaaaHHMaJPSfcVUWS* 

[0 0 6 8] 01 ltt*jK«B3nfc (TiN«t0»« 
tt«l»±R-hlCAl-lXS i-0. 5%Cu 
ft 6 . 0 0 0 AffiOJS*T*»LT»fc*KJB*H©S 
EM^StT&O, 01 21M*B±R©T i NBftJ&l* 
bfc«, T1N1&N2 0ft<Dm7~-V> 

fc«xffifi«sr, **j»ii/fcT i ns±jca 1 - 1 w 

%Sl-0. 5KCu£6* 0 0 0 AtiLV&ttmmL 

[0 0 6 9] 01 3tt*«fc«USnfc (TiA^«« 
IMWJklLhfc. Al-US 1-0. 5%C 
u ft 6 „ 0 0 0 Att©»$-P3*»Urft&&KBaBO 
SEM?«T*0, H14»at«Rjk«©Till*»rt 
bfc&, Tig*N 2 »H»-C3 0»©B7=-U>y 
Ufc«E C RB^*^XVfc|||«****««bfc 

«Kfi**6r, ^iaau^T i nb±ha i-ix 

Si-0. 5%Cu&6, 0 0 0Att©KTi»UT 50 



ftBB¥6-2 1 6 2 6 3 

14 

f|fc&JBB$ffi<&S EM^KTfc*. 

[0 0 7 0] 0*6*»HHb&^T i N 

Jg^T i ■*H©7;t5=«>A'&&Ott^©**SB» 
0. 2/imttT/J^^«$nT^0, TkSffig 
bfcT i NB*T i mo$M<r>T)\'$.-VJ±&&9M : * 
<D±Z Sttlft 0. 5Mm72ra»l-tfmlt©tt««fc*# 

v«w»*8nft!:fc#»*.*. ;intt**«ab& 

[0 0 7 1] Rl«M^±fcEltt&±Kft»«bm 

*«#fiH<7)G«IB^»J«-C€r « . 
[0 0 7 2] M£b<«, Rl WMMK.S. Park©^tt 

ftl««acXfircMEbfcflL fflfERl* 
«e&*SS«6rSfi«iai-S 0 MMM»1 OmTor 
r^TO^Stt^XSffl^TggrtOg^SttSx 1 0 
•'TorrPiT^STO, 8Tm«±Tm (TmM 
lfcRttHOfcBMTC**) , 3£b<te 500-55 
0 , CCDMffir^Xe*te*^«RTAS«CJ:0^*#:S 
**M*bT*frT*. WIB^a«7JPrf>^xe^ 

ttft«fflbi»H±, asb^i^saiBafT-r*. 

RTAgfiftffiJTf £*&K:tt2 0-3 0#©|IBft*JE 

abfe^^^Bftajaa-r*. ^^>teic7>t:> 
^n^s»ffla*tttt#axttfi'&LTffifflT#s. sua 

««attWStt*X (N, , Ar) ^TCfttfXH, 0 

[0073] &jBBftsyaa-rntf, Ajumata® 

PS^MTiMT&Wo *attT0MM**0ft 
ffi CD g A x * /l^- ft «S«3 nfc&RB ©atffi 
ttfttt»3ttHD*ft* 1 W«»Hfc^fc«!«)SCT 

#R 1 W«ttftK©7;V5X«>A*Vitt7;V5X'>A'& 

*^KjBUBBP«o««ft«±s«. Jto&mmu® 
tt*«T3S*ic««sns. aa«w>±«fc*rr**a 

B CD A > < & 0 , ■ ■ P «© A 0 □ BS« 

±Z<teZ>. «oT, a»Jr»2*JBBftiKS'rn«, 

[0074] iaE^aoBfcjssawitf* a i 
ttAia o 8 ft»*utnttA liKTammeaKTHP 

30^HTsc^ica»ttT 6 < xm* b < ^v^ 0 
[0 0 7 5] ai««acE>«sMBaaottJP»J:D^ 
^v^a^fctt, ttETS»«a*nfc» i »«b±ic, R 

2*««lKCaabR2*«lffi»ttTft«. Rl*« 
BflDJ9$3^6 0 073rM4, 8 0 0AT*r), E^lO^ 
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art-*. bp%, *2»«ii47;i^*AXtt7fl'3= 

C0^ST5, 4 0 07556, 0 0 

»rift*. SS1*SB#S i A^«fttr*H»6«IA« 

1 -.Cuft&*»ttA 1-Ti £&Ocfc5fcS i 

$*te^&m'vmtfir?z> z. turn* t v>. 
[0076] ^2#ms«x®i*®@c!)aMaa:[Ri- 

■ ftft*T«. ftoT> «*<7*MJ7f?7-f-X 

sat* o wraMUSfcBfr sn»*„ 

[0 0 7 7] »l**HttfltfiTffil»««K*X^ty 
*MJ>ybT»fcT#ft. fflffiS&i&teAl-l%Si'& 
*&«fflf*«^0. 8Tm-Tm (Tm»$l*«l 

[0 0 7 8] (KMMl) 01 5755H1 7tt#$eW<D 

[0 0 7 9] 015 tt&tfcBfrJtBI 2 5 <D^l£SP&£;* 

X**y$— h (BPSG) SffiELftO, 

1.6 Mm0j»ST»»*2 3*#jfcT*. Mia 

ttftjg 2 3 2 1 ©^»S*F-fcr>y(B«2 

2a)aiB-«sma*-&*wp«*»jEfti/fc, mnmt 

Mfc»tt-T**#S*«0. 7/im©&»a2 4T&£ 0 

&£ft£. — #**^ll[ffttlB0. 5/im-l. 0 urn 
T&D, -#/jNSV»«[«ttttO. 3/zm-0. 7/imT 

[0 0 8 0] #l£> *6»JB2 3<Z>£gffl, KPSS2 4<7) 
rtHRtf*»*«S2 10BffiSnfc*H±(Cfi6*«± 
'■2 5«»Al/^. WIBIi£*Wih«2 5-Ctt, 7mTo 

>T i 6» 1 0 0 - 3 0 0 A©»3T«*l/S 1 ffif&Rfr 

b7-T F£»3 0 0-1, 5 0 0A<Z>JP2-C3fr£L8l2 

T i NiiD h D>XAy ^ 'J R 

&tt*/ty*U >^fr&K«fcD&«Ufc. Ar+N 2 IC 
STT^N, <D*;Wt&4 0*fc»MU ArtN, #X 



9) #IB¥6-2 1 6 2 6 3 

*Kffi«fc»ALfc«, 4mTo r rTT iN*X*L 
fc. £<7>K, S«©j&KteT i *»«-6Brt>T i N£ 
JWT *SSM#£fc2 0 0tJT*o&. 
[0 0 8 1] JkC, **»Jhll2 5*a*Xtt7>*n 
7£B^T*53 0-6 0^0^*54 5 0-5 0 OlCi&g 
T7r.-U>y (BP'S, MS) bTK®^*&f6]±3 
-frfco COIS, '>*CD»**tiSASnit«K±IB2 5<Z) 
gffifc, ■7fc«U&*5fc, (TIO, Th Os * 

10 [0 0 8 2] HI 6ttltrEJ£«85±R2 5***ffiaL 

*m&mzn?t&ms2 6*m&?z>m$:*?o roe 

Tr»fc*ll»±R2 Bft**ffi*2. 5mTorrT 
**^5XTS«ftTSECR (Electron Cyclotr 
on Resonance) WI«HI»l/T5irn9x-^/X7- 1 
kW, M7XtE0VO««T?, g«2 10>i&&te2 
6V£«%&:fll&. 1 0fM*51#W*tl!l>fc. ^©*S 
*. 01OI:ilfcID, &«KfitBi2 5±fc#£Sft 
fcttE«ft«JB±fc**»«Snfc*BIB2 6tfft&tl 

20 [0 0 8 3] H17MffllU2 7»«t«aK 
tkT. HI 6 0MNfc HasaS*. t9fB*$ffia3 
n^SSl 2 6 OHRMK) ±K» 1 *«® 2 7 ftflMK 

[0 0 8 4] »l*«*2 7l«fi+fc»TAl-0 ? 
5%Cu - 1%S l£&£6> 0 0 0 Affi0>J?3T&Sf 

bx»rti/fc. 7;v5n*A-&^tti soTcaTofifl 

o r raTOAr#BBftTX/ty^»J>y*ftfc±D 1 

2 0A/Bec©a*Taarb&. £<dir* ssic/w 

30 7Xmffi£-2 0V7I>5-2 0 0V£fln&fco 
[0 0 8 5] Z.O LT^fcSg 1 ISS® 2 7 

HI 2lC^Lfc&0$50. 5^ra^ 

[0 0 8 6] »1»«JB2 7±IC«W<7* hU 

8slCJ:r>£fc^>£2 0 0-5 0 OAcWSSTSSSL 

RitBft±ag *»*r*. **#se 

f) &SWB5±R±fca»©7*hU7^7>r-Xg 

* t isxmm LKm®±m> m 1 *«■ 2 7 &t;*ssffl 
a^nfcgffi® 2 6 &:rrsttiMRjhi*2 5 sna^wt 

[0 0 8 83 #fcmi^m^S:«T®mMTti^Ufci: 
HI 1 lC^U)feffiO 0. 2 /im;A:€r£(Z>/jN<*^7 
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[0 0 8 9] 1 fttWfcttW l K:<fc 0 #fce*8® £ 

fcg, &«DT©fc£JI»«K*aB£bfc. 03Oti§H 
MM 1 ftlWfcttfl 1 0^tE«Jifflft«SPTjiI)Sb 

[0 0 9 0] 03 OT. ^77Attifc«tf>Jl^e.^fcl 
0, 0 0 0lB©&MaT?ffl«-&i!&m8S£ffl£l/T#fc 
fc©T»0, ^57Btt|gJ6Ml^e.#S:l 0, 000 

5. # 

[0091] mm&e>> *3m<r>3imzX.r ) ®Tz.Wm 

\mm±mom±\zmi£mit>m i 8Tz<o-c> ft* 

•oft. ft^T. *f8WC<fc*ffif^±K©ISg$*ttft 
[0 0 9 2] -S. *!8M©^!SW 1 CAntf, TXK 

^**jaabjjsif3nfc^js@tTXMM©ffinft&ip] 
±s-b-«i. ^±3n«:sntts*r-rsT^©*^J!ia 
3n^Hi±K7;va-^A'&^**a!3i3nfc©T. 

[0 0 9 3] (S?JfiW2) 01 8751E02Ott*%W»C 
•fc-SBBJgJf «fifc#*fc©SS 2 &56W£^-*-fc«!>fflS«0T 

[0 0 9 4] *gJ&01T^ ^JS^lCOft^i:^-^ 

fc^bfc* HI 8 7!>M02 0T> #M«^«mS^Jl 

[0 0 9 5] 01 8«Sl«^^Sr»ttP2 4& 

®££H~CD;MfcTHl 7TJP£6 0 075S4, 80 0 
A©IlSii2 7£fi*f*bfc!& **ft^x/\-&S 

brss 1 mmmttm 500-550 1 
7;i^-#a£&©s^&shsp2 4? 

[0 0 9 6] HI 8lC^Ufcct3iC, &&6P 

2"4tt»l»«JB«JtT^»caa&StT6nfc. ceo 

/PS A tfcfoVM&m 1 »fM 2 7 ©ig«£fo±£ 
tffc. JBl«M2 7*Mjraifcfe «ttP©JI*R 

«jitoirrsfcSLT&nfc. hist, #jib#^2 8« 
[o 09 7] hi 9tt«HBT«aaa*nfc»i»*«2 50 



flrH¥6-2 1 6 2 6 3 
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B±fc*2»«Ji2 9ft»*r*RI»*»'r. .tOJW* 
Mfc, 3 5 otJHToDfifleTXaftKST- X/Vy^U 

^■■5JB2*JRJBft»rt-r*. S&2*«B2 9ttU 2 0 
0-5, 4 0.0Og$T, Al-CuM (AI-0.5XCu 

.[0 0 9 8] H2 0ttS2&JBB2 9ett&8l/BMI 

$n&S2&jRHs^-r. ccDftHfi»tafc«6*fBi 

[0 0 9 9] D*2^« 
©gT&SMP 2 4 (C^ffiiStfSftP 24^ 

Sot, «|<7*hUyy97-f-JaW*DWilT 

[0 10 0] ««<7*hUV^7^-xe«: 

rRi±$it^^^ir^ffls$nfcm2*«S2 9©gB± 

KX^y*U>i^»ttiCJ:0aft^>*2 0 0-50 
0AOP$Ta*US»telhK (H^frl*) fcJWKUfc 

m 2 **JB 3 0 2 8 fttf»BK:#*«!« 

12 6 fMrr £&ffcfc±B&2 5 SM*WfcXyy>yU 
T*«Wfc«fc*E*B*S*U&. 

[0101] ot«« 2 ) jMwuwftK-r* 
[0102] ttftnitmimmtnTrnmrmmb 

1ttZ.?>. HI IKiKbfcSDO. 2tim<D^^(Dfh 

lWttHsjRjaatfca, »»p<z)«4ttJ8&«Kbfc 

[0 10 3] (SIKH 3) H2 173rSH2 3tt*«W© 

[0 10 4] H2 l(4iBPao»(HEP4 4£»^TSS 
B&^-To J:D*IW9fc»M«*H--K>yiH*4 2© 
^j££nfc¥»#S«4 1 ±fcBPSG£ttfflb»3 
0. 8-1. 5 jxm<a*fijBJg4 3&»J«Lfe«, ±8Sfc 
H*«O»S3nTV»*0. 7/im(D*#;£G>SttP£ 

[0 10 5] H2 2*mfRB*lMS4 5ft«**ffla$n 
fc«lBH4'6&»flfr«ftl»*«f. WIB»MP4 4«: 

»fltt&«* i ©»&tn-©*tisT?T i 
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19 



20 



[0 10 6] 0 2 3tef& 12JMIB4 7<D^JBKSI®^ A/s e cOTOUfSfiTlf Lfc. 

•To ^«jtcttMie^*ffls^pg©aK^^«e>rA i [0114] x\z, *Mwi(Z)«^<J:ra-(Z)*fe-c, s 

-S i -Cu£& (Al-lXSl-0.5*Cu£&) StteitR£7§M£b*:&* ±fifcE»B©^j£©£&<ByV 

4 1CDISS»0. 8Tm75^Tm (TmiJA 1 - S 1 -&Pg£irC¥iJI#£@©±fflE»S££iSb 

*.U >y#ifcfcJ:D»4, 8 0 0 AttToBSTTBBS [0 115] J:«E«8HS»riETSS9^J6tStteitRS« 

[0 1 0 7] &fc^«2©»£fcH-®#ttT»2* 8-0«H) BS i 0 a <fcDfrD, ftRB£X/t?U>? 



»aftfc*«lt«RBjW4 6|ll©«ntt#l*±an' [0 11 6] B2 6ttH2 4IC»LfcJ;5a:^7-f 7* 

(01 2lc^bfc«fc5fc) **WttWB«3*u Bl -***pr*BnBBB6 8k^JR«B*l/fc»&K:ti 

Mtt4 7flD«fWMIP44rta»l/ft. «3nfc*BB07A&BdHMtt*a^BBB-eB 

alW ]*JM&.£B«Lfc£E3, &fe&P4 4T0#^f P» £. HBT, B»3n&&JRB7 1 ' ©^A&a«tt* 

fcWUtr. Sttl2»S4P4 4ttSl#SS4 7S:«^T ttici D *r-f 7#-;V6 9<Z)ffi!lfi±fca6«$nfc&S 

s*irc^jcaa&AT&nTVifc. H7 1 ' o>*r*fto*s use 

[0 10 9] »1**B4 7ttMBtdMl® [0 117] MMHTkL ^7<7*-;k6 9 

«&cDcfc5J;:l 5 o , CHT©ia*TBi*M«3, 0 0 ak: S*trBMI6iR«6 8&**^X-7Xtt*«9^*^ 

0AKTOW*TB»l/fc«, 0. 8 Tm75ST.m©B lcBa*S*BBIBaR6 8©«BRtf^7<7*-;U6 

*T?»2*B&»0OJ»S-C!EteB*l/B»b&4,' 8 9©lWfc*Bffi«sn&*HB7 OWWShTW 

0 0 A©»S«»^J:5»rtl/fc«^lcfc««P4 4-C *. «£^T> BBSnfc&BB&HMffiBRMOBntt 

[oiio] <smm4) B2 4Rr;s2 s\t*&mz tons] #fc±«&BB7 icbbbtnuru 0 

±*e»B#^tt®«4.«Bfl&j*-r. 1 2 &#b 1 4 tc^u^ao 0, £rb®*s waw 

[0 1113 B2 4tt»*B6 8KBn«©:/7'f7* »*ShfcCfc]WM>*. Cft*6^r-f 7*-*fc* 

■B»fc^B*H-tr>yB«6 2o»«*n&*B# *obb, ±BBBB0BM*^aftftfc. 

S«6 l±KBPSGfc«WflL»ao. 8-1. Sum 30 [0 1 1 9] X, ^7-f 7*-;HC±D*»ICBBSn 

©f&»B 6 3 S»«bfcB, T8SE«B 6 6 £*m#& »j«*n&T«iBBB©*Mfc#T**RBfls*'bXB 

«6 1 cD^tttoH-tr>^ffi«6 2 tmgc«gg»0fc* B*B«iaxa©Bfc*D»*nfc. c®j:3&*rb 

COO. 7tfm**SO«BP64ft»*U3RBBH-i; flsBB7^>RFXy^>y*B^* 7;1/^>ECR 

-B20^ttlcJ:DICBBJlJt6B, .TSBBB6 6fttf [0 12 0] GfcftflB) B 2 773r£B2 9tt*BBfc 

S»B±R6 7S»«l/fc. SiOa ^6«BS J:6EBB»«*tt©»5*B«&wr&«>©»fliiBT 

frifcBMt&BR 6 8 £jit!!2T8&EaiB 6 6 ±WMfcU fe*. 

Sai5SK«JliR6 8tcT«E«®6 6t±S5E«8BS« [0 12 1] B 2 7 BB 1 BBBcMIBBftta^r. ^ 

»«fc»BT*fce&©l. 0^m^#$<Z)^7^7^- *WfcttjS«B4©B2 4fcwbfcJ;5&^7-f7*- 

^6 9 40 ;w6 9 ft4rr*BMMBi6 8 wim BBM 1 

[0 112] B2 5«J§M&&Bi6 8<D*^®3;&tf±- •vw : ©*^t'ra-©*ttT*BBBB»&BfTbfc. 

asE«s 7 1 0BjOMtsT. «sia^7-r 7^-;P6 mmm 1 tn-^stx/v^ * u ^mmz* d i 5 

9ft»flEl/fcB, SGKBl©*&fcW-0#BT. MS OCKTOftBT. 7*3n«>A«fc*WrbBl»B 

BK»i&R6 8&^5fl«iSbgraiffii&R6 8 0g®BP^ B7 2«Bftbfc. II JIT, B 1 BBBKMBBBBfWJ* 

Riww 7*-*e 9oab±& *3ssasi$n^g aoi oams ox©»as»^±5»«u b*bb 

MB 7 0 ©^(C^»#:S«6 1C-2 075£- 2 0 0 

[0 113] ^tc, jt8B**jffiaa(g<oa*t^*»'& X«EE£ftl*-fco BSttl 0OA/s e c(D3gmT. 4 

t\ A 1 - S i -CuftMXS1yj"J>£^tt&J:D mTo r r ^JW^BBftTrBfr Lfc. 

IH8. 0 0 0 AofS-pifS^il^iil 7 1 «M [0 12 2] B 2 8 IUUUUB 1 »BB 7 2 ©«bST 

.Lfc. 7;VS~tf A£&«3 5 O^fiATOMST 1 5 0 50 7y<17#-)V6 9 &«A4TSRBS^-r. ^fflSg 



[0 10 8] WIB»l»«B4 7fl!>»«©B«C, 89ffiU 
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[0 12 3] 02 9«Sg2««l§7 4£®{£-rSi:ff£ 
Sf. 02 8©&Pg&, 3Sffifl2©*£i^-©#ifeT 

7;i-5^a^s 3 5 ccerFoiaarc, 1 5 o a/ 

s e c©»^^TlS£Mg2*«10*s£Ufc. 

[0124] )k\z$mmio>i§&tm-oii&T:* em 
to 1 2 5] mimnmo&iummz, eatt-cTr-r 

©JlW H»j«eft/Lr, £T©:/7-1 , 7'#-;l'6 9**lf§ 
[0 12 6] 02 7 o*mmwmm<omzwm±m: 

[0 12 7] 

fcfetc, f&KDjjmizit'Wl 2Rtf01 4tiU&J: 

&Mi§£i8M^T©«®T»ji&abfco, mm. 

S. Park©*ftCJt^SI«$nt^)gTSSttD^ 7r -f 7 

*-»©J;5fcMD«£«fc0£gfcSa4T6ns. 
[0B5©fW&iBW] 

[01] KJ§M£&^-f &*©£»»::£ 

[0 2] & 5#B#WfflBS&07/827, 294# 

-r0ffir<fc£. 

[03] 0 2 iC«f< «£*ftWSXSJB^^1-0BT» 

[04] 03fc«K«a5Sffi*ie«t^-r0fflT?s. 

[0 5] T 1 N®^Lfc«tN2 gB£CT. 

B«>6#fcX^ HUE*"*-. 05T, SMttSH 1 ©*! 
£X*;P*- e V **U «tttt*ffiX*^^-a& 19 
S^©Sc£^'J". 
[06] TlJHtTlN«J:D««*ft&lMltttJhil 
tT i NI±C»«snft*fl;*IS*t(rBHT* 
5. 

[0 7] 06©ffi«&ihK£«MSb&&, Nj 7-- 



(12) &B8V6-2 1 6 2 6 3 

[0 8] S*«HaTT7x-U>^Lfcffi«!te±e 

-r. 

[0 9] *J»H«TT7=:-U>yi/&*MW»±« 

^«T©iSiar) *&i&af *$£©»f«8 1 3jbj$£* 
•r. 

io [010] 07i^btis«ii&jtie***fflabfcft 

©*S«BS±K©»rB50£^-r. 
[011] i£»B5±R±«cmsnfc#iegffi©3|:S 
Tife*. (*aSffiSn& (T i N^&#D£3nfc) K 
mRf±K±(CA 1 - 1XS i -0. 5%Cu£6. 00 
0A©atST««bT#t*JSl (»K) &®©SEM 

^g-e&s. ) 

[012] stmKjhis±fcjg^nfc»ii^ffi©?K 

TNfc%. <ftftl*±&©T i N® TIN 
@&N 2 3?ffla-C3 0»IW7x->J>yUfcSECRiai 

20 E*m?7Xv\zmtiii< j tt7iimmwLiL&ii&*:me> 
•f, **saai/fcTiNS±CAi-ixsi-o. 5 
56CuS6. o o o Atom^rmmvmrz^mm m 

K) &ffi©SEM^n?<&*. ) 
[013] ti;mBS±lie±lc^fi£$ nfc»8m®©¥g 
(±&tcRHi;*n;fc (T 1 *>6*sR*n&) & 
«R5±R±IIA 1 - l^S i -0. 5JSCU&6, 00 

0A©jP3Tfc3fb-a§fc&«f mm) »SEM 

?*T&S. ) 
[014] *6»6&±&±tcm3nfc#Blgffi©3§^E 

N2 g:HtCT3 0»IH7x-iJ>^Uft:«ECRiajg* 

atj&aL&T is±ica i -ixs i -o. 5xcus 

6. 0 0 0A©J?3T8ifUT#fc&llli (»K) Sffi 
C0SEM?Kr*4. ) 

[015] 015 »±*5EW©^Sfc.fc5¥»*SS© 
ffiiHg^^j*©^ 1 ^Sfi«aj£XS«llc«-rfc«)©»fffi 

[016] s& i nmmzxumizmtiKxDW 1 5 \z 

40 S<»fH0T**. 

[017] SS 1 £160J£IglBlCjK-r;fc«>©0 1 6 IC 

[018] immz&%wmft&iim<j>ft2%im 

&Xig«lc*-r&»©»r®0TabS. 

[019] «2|gJS«!l«:iei@fc^-ritJ&©0 1 8 \Z 
«KSW0-?<&S. 

[02 0] |g 2 ^JfiWfclgJIfcwt- fc»©0 1 9 IC 
«<Sr®0-?i&2>. 

[02 1] *K^tCJ;*IB8iS}g]6£*j£©®3^JSW 
50 *XSWlC^-rfc*®»rS0T**. 
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(13) 



-216263 



23 



24 



[02 2] «3**M*XfiJBfc«T&»0H2 

[0 2 3] .»3*»«SiaJBfC^"ra:J6©H2 2\Z 

[02 4] . *«Mfc±«B«li»**tt©»4*«#!l 

[02 5] S4£tt«fcXgfil£^r&fc0B!2 4IC 
$<8r®0T&£o 
[02 6] 02 4£5*Lfc<fc?fc:77^7#-;i<'££ > 

[0 2 7] *«MlCck^l^S»J**i*©»5^JS«. 

[0 2 8] »5SdK#H*X«Btew1-fc»OH2 7 fc 
$<SrB0T&S„ 
[0 2 9] »4j816««X8)Hfc«-rfc»©H2 8IC 



[030] 3issw i jkhmsw i JcfcD nitw&m <D 

1, 2 1, 4 1, 6 1-gffi, 
.2, 2 4, 4 4-SHSP, 
3, 2 2, 4 2, 6 2-5RK«lH-t!>y«*. 
5, 2 3, 43, 63-lBfi», 
7, 2 5, 4-5-40UMJL 



2 6, 46, 70 
2 7, 28, 47 
29, 30, 74 

6 6-TOfifflBH 

7 l-±«Effla. 



7 2-»i*m 

Sf52gfg]g, 



[03] 



9o- 



11a- - 





15] 




NlE/E 



4S6.5 




4642 / V 






BBtfc 


\ 




HO 1 1 X - 








455.2 1 






45(fc 




As Oep©. 



475 455 455 445 




[015] 
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(14) *JBH¥6-2 1 6 2 6 3 



[06] 



[07] 



BtftttS 




•<t*a 

A 





mm 


777777} 


777/ 



— TIN 

— TI 



Wio] 



mi i] 



\ 
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(15) ftK!¥6-2 1 626 3 



[018] [019] [02 0] [02 1] 
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(16) 



1 6 2 6 3 



[0 3 0] 
A 



a 



ID"' 1 10- 10 10"* 10"" 1C- 7 10"' 

(A) 



. rfllllh , . . 
lo - " io" 10 tor 9 \o- 10"' io" 

(A) 
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